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Anticipating and incorporating stakeholder feedback when developing value-added 
models.  
Abstract: State and local education agencies across the United States are increasingly adopting 
rigorous teacher evaluation systems. Most systems formally incorporate teacher performance as 
measured by student test-score growth, sometimes by state mandate. An important 
consideration that will influence the long-term persistence and efficacy of these systems is 
stakeholder buy-in, including buy-in from teachers. In this study we document common 
questions from teachers about value-added measures and provide research-based responses to 
these questions. The questions come from teachers in Baltimore City Public Schools, who are 
evaluated using a combined measure of which value-added is one component. We focus on 
teacher questions about value-added because value-added generates the most concern from 
teachers. We also connect teacher concerns about value-added to other components of the 
evaluation system, such as classroom observations, although at present these other components 
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have not garnered as much attention from teachers. 
Keywords: teacher evaluation; value-added models; stakeholder engagement 
 
Anticipando e  incorporando la información de los interesados en el desarrollo de 
modelos de valor agregado.  
Resumen: Agencias de educación estatales y locales en los Estados Unidos están adoptando 
cada vez más sistemas rigurosos de evaluación docente. La mayoría de los sistemas incorporan 
formalmente el desempeño docente, medida por el crecimiento de las resultados de prueba 
estandarizadas de los estudiantes, a veces por mandato estatal. Una consideración importante 
que influirá en la persistencia a largo plazo y la eficacia de estos sistemas es la aceptación de los 
interesados, incluida la aceptación por parte de los profesores. En este estudio documentamos 
preguntas comunes de los profesores acerca de las medidas de valor añadido y proporcionamos 
respuestas basadas en la investigación a estas preguntas. Las preguntas vienen de los maestros en 
Baltimore City Public Schools, que se evalúan mediante una medida combinada de los cuales un 
componente es el valor agregado. Nos centramos en las preguntas de los docentes sobre el valor 
añadido debido que es la que genera la mayor preocupación de los docentes. También 
relacionamos preocupaciones de los maestros sobre el valor añadido a otros componentes del 
sistema de evaluación, tales como observaciones en el aula, aunque en la actualidad estos otros 
componentes no han generado tanta atención.  
Palabras clave: evaluación docente; modelos de valor agregado; participación de los 
interesados. 
 
Antecipando e incorporando a informação dos interessados no desenvolvimento de 
modelos de valor agregado.  
Resumo: As agências educacionais estatais e locais nos Estados Unidos estão adotando cada 
vez mais sistemas de avaliação mais rigorosos dos docentes. A maioria dos sistemas incorporam 
formalmente o desempenho dos docentes medidas pela evolução dos resultados dos alunos em 
testes padronizados, às vezes por mandato estadual. Uma consideração importante que irá 
influenciar a persistência a longo prazo a eficácia destes sistemas é a aceitação das partes 
interessadas, incluindo a aceitação por parte dos professores. Neste estudo documentamos 
perguntas comuns de professores sobre medidas de valor agregado e fornecemos respostas 
baseadas em pesquisas sobre essas perguntas. As perguntas vêm de professores das Escolas 
Públicas da cidade de Baltimore, que são avaliados por uma medida combinada onde um dos 
componentes e uma medida de valor agregado. Nós nos concentramos sobre as questões dos 
professores sobre o valor agregado, porque geraram a maior preocupação entre os docentes. 
Preocupações também relacionavam o valor agregado dos professores com outros componentes 
do sistema de avaliação, tais como observações em sala de aula, embora estes outros 
componentes não têm gerado muita atenção.  
Palavras-chave: avaliação de professores; modelos de valor acrescentado; participação das 
partes interessadas. 
Introduction 
School districts and state education agencies across the United States are developing rigorous 
performance evaluation systems for teachers. These systems typically aim to produce “combined 
measures” for teachers that measure performance along multiple dimensions (Amrein-Beardsley & 
Barnett, 2012; Kane & Staiger, 2012; Dee & Wyckoff, 2013; Mihaly et al., 2013; Strunk, Weinstein, & 
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Makkonnen, forthcoming). The move to performance-based evaluations for teachers marks a 
fundamental shift away from the long-standing, qualifications-based approach. This is appealing 
because research has consistently documented large differences in teacher performance as measured 
by outputs (Chetty , Freedman, & Rockoff, 2014a/b; Hanushek & Rivkin, 2010; Rockoff, 2004) but 
has failed to link these differences to observable teacher qualifications (Kane, Rockoff, & Staiger, 
2008; Koedel & Betts, 2007; Nye et al., 2004; Rivkin et al., 2005). 
A vast literature on value-added has developed over the past 10-15 years (for a recent 
overview see Hanushek and Rivkin, 2010). This literature has greatly informed the current policy 
application of value-added models (VAMs) in teacher evaluation systems. The increasing prevalence 
of VAMs in this role has been supported and criticized by different segments of the scholarly 
community. On the one hand, proponents of using value-added point to the persistent information 
contained in value-added measures and argue that the benefits of using value-added likely outweigh 
the costs associated with its limitations (e.g., see Glazerman et al., 2010; Chetty, Friedman, & 
Rockoff, 2014 a/b). Critics caution against the over-reliance on value-added for evaluative purposes, 
raising concerns about the accuracy and stability of the measures and the potential for VAM-based 
incentives to narrow and over-simplify schooling curricula (e.g., see Amrein-Beardsley, 2014; Baker 
et al., 2010). 
Against the backdrop of this ongoing scholarly discourse, state and local education agencies 
across the United States continue to move toward an increased reliance on test-based performance 
measures to inform decision making (Winters & Cowen, 2013). The academic literature underlying 
much of the discussion about model choice has focused mostly on the challenging task of 
developing statistically informative and reliable value-added measures for teachers, and work in this 
area is ongoing. However, the process of selecting a model, and the success of the model in 
achieving its policy objectives, involves more than just statistical considerations (e.g., also see 
Lincove, Osborne, Dillon, & Mills, 2014). Stakeholder support is important, and teachers are among 
the biggest stakeholders in these developing systems. 
The contribution of the present study is to document and critically examine teacher feedback 
about value-added measures within the larger framework of a “combined measure” evaluation 
system. Underlying our interest in teacher perceptions about value-added is the view that teachers 
are important stakeholders in their own evaluations (Freeman, 1984). Incorporating their concerns 
into the evaluation process is one way to improve teachers’ active participation in control, which 
Jones (1997) argues is in the best interest of improving workforce efficacy.1 As discussed by Ehlert, 
Koedel, Parsons, and Podgursky (forthcoming, 2014), there is substantial informational value 
embodied in recently-developed measures of school and teacher effectiveness. Teachers may be 
more likely to leverage these measures to improve instruction if they are more comfortable with the 
process by which they are developed. 
The context for our study is the teacher evaluation system in Baltimore City Public Schools 
(BCPS), where teacher value-added accounts for up to 35 percent of teachers’ total ratings. Teacher 
concerns about the evaluation system were commonly focused on issues related to value-added. We 
document and discuss the four most common questions raised by BCPS teachers about measuring 
student growth using value-added. Drawing on available research evidence, we provide responses to 
these concerns that are methodologically accurate and proved useful for BCPS staff in 
communicating with teachers. We additionally offer suggestions for simple adjustments that can be 
                                                
1 Jones (1997) also advocates for employee participation in the returns to productivity. Given that his work is 
in the context of a private-market firm, he describes this as participation in financial returns – e.g., profit 
sharing. Analogous concepts could be developed in the education context but this extends beyond the scope 
of the present study. 
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made to standard models to appease teacher concerns, even in cases where the statistical 
implications of doing so may seem small. 
 We also briefly examine whether teacher concerns about value-added are relevant for the 
other components of combined measures of teaching effectiveness. The most common alternative 
components of combined measures are teacher observations, student surveys, and professional-
expectation measures. Teacher observations and professional expectations are currently part of the 
BCPS system and student surveys are being field tested for possible future inclusion. Although 
teachers in Baltimore appear to be more concerned with value-added than the other measures, we 
discuss how many of the issues that teachers raise about value-added are also relevant for other 
combined-measure components. It would be proactive for school districts, state education agencies 
and the research community to work together to develop a larger and more-rigorous evidence base 
on these non-growth-based performance measures and their statistical properties. This will allow for 
more effective responses to stakeholder concerns that are likely to arise as combined-measure 
teacher evaluation systems continue to mature. 
Background 
The Teacher Effectiveness Evaluation System in BCPS 
Baltimore City Public Schools implemented the Teacher Effectiveness Evaluation system 
during the 2013-2014 school year. The system evaluates teachers based on professional practice and 
student growth as shown in Figure 1.  
 
Figure 1. Teacher effectiveness evaluation in Baltimore City Schools 
 
Fifty percent of teachers’ evaluation scores derive from measures of student growth, which are 
subdivided into a school-wide component (15 percent) and a teacher-level component (35 percent). 
The school performance measure incorporates school-level measures of achievement, growth and 
school climate. In tested grades and subjects, the teacher-level component is based on value-added 
to test scores for the students assigned to individual teachers. Student learning objectives (SLOs) are 
being field-tested in BCPS this year for teachers in non-tested grades and subjects and will be used 
for the teacher-level component beginning in 2014-2015 (school-level value-added was used in 2013-
2014 in place of the teacher-level component for these teachers given the absence of an alternative). 
The other 50 percent of teachers’ evaluation scores come from classroom observations (35 
percent) and professional expectation measures (15 percent), similarly to other “combined measure” 
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evaluation systems. We do not provide a lengthy discussion of the evaluation rubrics for these 
components of the evaluation system because the focus of the present study is on the value-added 
measures. Interested readers can find more information about the other components of the system 
through Baltimore City Schools’ website (see http://www.baltimorecityschools.org/Page/23121).  
The value-added model. As noted above, the contribution of the present study is to 
document and address key teacher concerns about the value-added component of the evaluation 
system. Based on multiple information and training sessions with teachers, school principals and 
union representatives, and a districtwide survey administered by BCPS in the spring of 2013, 
teacher concerns about the evaluation system were commonly focused on value-added and, in 
particular, teacher-level value-added. 
The BCPS value-added model was developed in collaboration with the American Institutes 
for Research (AIR). The model predicts students’ current-year test score using prior scores and 
information about the student and school. Table 1 lists the variables that are used as controls in the 
BCPS model. The goal of the model is to produce a conditional expected score for each student. 
The conditional expected score – or “predicted score” – depends on the student’s prior score 
history, individual characteristics, and his or her schooling environment (per the control variables 
listed in Table 1). Teacher performance is evaluated by looking for systematic deviations from 
expectation for students taught by a particular teacher. A teacher whose students perform exactly as 
expected is exactly average. A teacher whose students systematically exceed their expected scores is 
above average. 
 
Table 1 
Control Variables Included in the BCPS Value-Added Model 
Student-level School-level 
Prior test-score performance* School FARMS percentage 
School Special Education percentage  
Percent of students out of age level 
Average number of special education hours per 
student 
Prior-year attendance 
English-language learner status 
Skipped-grade indicator 
Free and Reduced Meals (FARMS) status 
Least Restrictive Environment Status 
Student mobility 
Different from modal age in grade 
Repeater status 
* Prior test score controls depend on the grade and subject of the model. Value-added models are 
estimated for students in grades 2 through high school (in some courses).  
 
The BCPS model is conceptually similar to models used in other locales including 
Washington DC (Isenberg & Hock, 2011), New York City (Value-Added Research Center & New 
York City Department of Education, 2010) and Pittsburgh (Johnson et al., 2012), among others; as 
well as models used to estimate teacher value-added in the academic literature (e.g., see Aaronson, 
Barrow, & Sander, 2007; Goldhaber & Hansen, 2013; Sass et al., 2012). While there are a number of 
technical features that differentiate the BCPS approach to measuring teacher value-added, we avoid 
a lengthy discussion of the technical aspects of the models here. The most notable difference is that 
teacher effects in BCPS are specified as random, and estimated within a hierarchical framework that 
also accounts for random school effects. The other models mentioned in the text estimate teacher 
effects as fixed (we refer the interested reader to Wooldridge, 2010, for a discussion of the tradeoffs 
associated with specifying teacher effects as random versus fixed). Of importance for the present 
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study is the qualitative similarity between the BCPS model and other available models. As we 
describe in the next section, the key distinguishing feature of the value-added approach relative to 
the common alternative – and the alternative available to BCPS in Maryland (see Section 2.3) – is 
that the value-added model explicitly conditions on student and schooling circumstance to construct 
predicted test scores for students. 
Statewide context and the policy rationale for the BCPS VAM. While all districts in Maryland 
are required to evaluate teachers based in part on student performance, BCPS is the only district 
in Maryland that uses a value-added model for this purpose. The Maryland Department of 
Education allows districts to create local models for teacher evaluation provided they meet 
certain criteria. The criteria stipulate that (a) there is a 50/50 split between measures of 
professional practice and student growth, (b) at least 20 percent of the evaluation is based on 
state standardized tests, and (c) a maximum of 35 percent weight can be applied to any one 
measure of student growth.   
If a district opts not to create a local model, it is obligated to use the default state model. The 
measure of student growth within the state’s model is known as the Maryland Tiered Achievement 
Index (M-TAI), which is not VAM-based. M-TAI divides each of the three levels of achievement 
(basic, proficient, and advanced) into three performance levels (low-basic, basic, high-basic, low-
proficient, etc.).  Students accumulate points for moving up through the performance levels. 
 The fundamental issue with the Maryland measure that led to BCPS’s decision to develop a 
value-added model for teacher evaluation is that it does not control for any student or school 
characteristics. Thus, it implicitly assumes that students at all levels of achievement, from all 
socioeconomic backgrounds, and in all schooling environments, can achieve similar gains. However, 
it is an empirical fact that students in different circumstances do not achieve similar gains 
(McCaffrey, 2013; Meyer et al., 2009). The failure of M-TAI to account for schooling context is 
particularly problematic for BCPS, which is a high-poverty district where more than 85 percent of 
students qualify for free or reduced price lunch. Although BCPS has high expectations for all 
students, there is danger in conflating expectations for students with expectations for personnel 
(Ehlert et al., forthcoming, 2014). As will become clear below, teacher feedback on the model 
suggests that teachers prefer the BCPS value-added approach to the alternative provided by the 
Maryland state department of education. 
Addressing and Responding to Key Teacher Concerns about the Value Added Model 
We now turn to the key concerns raised by teachers about the value-added model at BCPS. 
As noted above, teacher feedback about value-added was collected from several sources: (1) a 
district wide survey that was administered in the spring of 2013 yielding responses from 497 
teachers, with 68 percent of teachers noting particular interest in value-added, (2) five information 
sessions that were conducted for both teachers and principals during the field test of the evaluation 
system, also in the spring of 2013, and (3) eight summer training sessions on student growth that 
were conducted prior to the implementation of the growth model in the summer preceding the 
2013-2014 school year.   
The district wide survey provides an indication of teachers’ general concerns about value-
added. Although it was not designed to elicit detailed questions from teachers about value-added in 
particular, 68 percent of teachers indicated on the survey that value-added was an aspect of the new 
evaluation system about which they wanted additional information. Teacher inquiries during the 
general information sessions and student-growth training sessions were collected to identify specific 
concerns about value-added. The general information sessions were held during the school year at 
locations throughout the city. The summer training sessions were held for principals, assistant 
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principals, and union representatives from each school. In-session questions, and questions 
submitted in writing afterward, were documented by staff members and analyzed for frequency and 
common themes. The objective of the data collection effort was to improve the quality of the 
sessions moving forward.   
Based on the documentation by BCPS staff, we identify four key issues that consistently 
came up with regard to the use of value-added for teacher evaluations: 
1. Differentiated Students. How can the model deal with a teacher who has students who are 
different for some reason (e.g., poverty, special education, etc.)? Will that teacher be treated 
unfairly by the model? 
2. Student Attendance. Will teachers be held accountable for students who do not regularly 
attend class? 
3. Outside Events and Policies. How can the model account for major events (e.g., school closings 
for snow) or initiatives (e.g., Common Core implementation) that impact achievement? 
4. Ex Ante Expectations. Why can’t teachers have their predicted scores – the target average 
performance levels for their students – in advance? 
Below we elaborate on each of these questions and provide recommendations for how to respond 
to teachers drawn from the experiences of BCPS staff. 
Differentiated Students. The unique features of teachers’ students and classrooms are often 
of primary concern in discussions on measuring student growth. One of the most useful tools in 
allaying fears about value-added is to describe how value-added assigns predicted scores to 
students based on average growth for students sharing similar characteristics and in similar 
environments within the district. The control variables in the BCPS model allow for a response 
to teachers along the lines of: “We look at average growth in this district for students that look 
like your students and attend similar schools. Then we ask whether your students do better, the 
same, or worse than these other students.” This response conveys two critical points. First, it 
highlights the fact that students in Baltimore City are compared to other students in Baltimore 
City. Second, it allows teachers to feel that it is more about how they teach than about who they 
teach. This sentiment is supported by research showing that the scope for bias in standard 
value-added models is small (e.g., see Chetty, Friedman, & Rockoff, 2014a; Kane et al., 2013). 
Note that such a response would not be possible if BCPS had adopted a sparser model along the 
lines of the default Maryland state model. 
Teachers of special education students are particularly concerned about having a fair basis 
for comparison when measuring student growth. It is common in the development of value-added 
models to use a 0/1 indicator variable to account for student special-education status. However, 
based on teacher feedback, BCPS has improved on the specificity of coding for special-education 
students by creating a variable called the Least Restrictive Environment (LRE) for these students. 
The LRE variable reflects the percentage of time that students spend in a general education setting. 
Students coded as LRE-A spend 80 percent or more of the time in general education, LRE-B 
students spend between 40-80 percent of the time in a general education classroom, and LRE-C 
students spend less than 40 percent of the time in a general education classroom.   
The LRE variable directly acknowledges the variability within special education in K-12 
schools, which is an important concern for teachers of special education students. Although 
correlational analyses suggest that the model with the finer LRE controls produces estimated teacher 
effects that are highly correlated with estimates from the coarser model overall, the value of the LRE 
controls in terms of facilitating stakeholder participation in control (as discussed by Jones, 1997) is 
noteworthy. Furthermore, recent studies have pointed out that high correlations across models 
overall can mask important differences in output for some groups of teachers and schools 
(Goldhaber, Walch, & Gabele, 2013; Ehlert et al., 2013). 
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Student Attendance. Student attendance is a key concern for teachers, particularly at the middle 
and high school levels in an urban school system. Teachers are worried that they will be judged 
based on the performance of students to whom they are not consistently exposed. In response 
to teacher feedback, and as shown in Table 1, the BCPS model controls for students’ prior-year 
attendance to address teacher concerns in this regard. 
 While teachers appreciate the model’s explicit accounting of attendance, a common request 
is that current year attendance be including as a control variable. While a statistician would recognize 
that current year attendance is endogenous, teachers are unlikely to appreciate such an explanation. 
An alternative, more-effective strategy for BCPS has been to frame the issue in terms of the role 
played by teachers in determining current attendance. Teachers are typically receptive to the idea that 
they can have a positive effect on attendance, which is supported by research (e.g., see Duckworth & 
DeJung, 1989; Roderick et al., 1997). However, if the model controls for attendance directly then 
teachers would not receive credit for their influence in this way. BCPS tells teachers: “We want to 
make sure that if a teacher improves a student’s attendance, and this helps improve achievement, we 
don’t take away from the credit that the teacher receives.” This is a layman’s way of explaining the 
endogeneity problem. Coupled with the fact that the BCPS model controls for lagged attendance, 
which is a proxy for attendance that is not directly affected by the current teacher(s), this explanation 
has been a successful communication strategy for BCPS. 
Outside Events and Policies. Every year there are major events (e.g., school closings for 
snow) and/or new policies and procedures are implemented (e.g., the Common Core) in the 
District. Sometimes, these events and policies are experienced by all schools in Maryland and, 
other times, the events are unique to BCPS. A common teacher concern is that these events will 
impact student achievement, and in turn, teachers’ value-added scores.  
 BCPS has communicated to teachers that the model is constructed to examine how teachers 
perform compared to average growth in the district. If all students in Baltimore are affected by the 
event then everyone remains on a level playing field. As a specific example, it can be conveyed to 
teachers that, “If all students score lower because of excessive school closings due to snow, then 
average growth for students just like the ones in your classroom will also be lower.” Teacher 
feedback during the informational and training sessions at BCPS indicates that they value the locality 
of the BCPS model. BCPS would have had difficulty in addressing this common teacher concern if 
it had opted to compare BCPS teachers to teachers statewide without accounting for variation across 
districts in the length of the school year, snow events, curriculum changes, etc. (as would have been 
the case with the Maryland default model). 
Ex Ante Expectations. BCPS describes value-added scores to teachers as coming from the 
average difference between students’ predicted and actual scores. Although the statistics 
underlying how the predictions are generated are difficult to convey, the BCPS experience has 
been that describing the concept of value-added in this way improves teacher understanding 
(also see this tutorial provided by the Value-Added Research Center at the University of 
Wisconsin-Madison: http://varc.wceruw.org/tutorials/oak/index.htm). However, explaining 
value-added as the difference between students’ actual and predicted performance leads to a new 
challenge: teachers logically request that they receive their predictions in advance.  
This is an obvious and sensible thing to ask for. If teachers are going to be held to certain 
performance expectations, then why can those expectations not be laid out clearly ex ante? Of 
course, the problem is that student predictions can only be generated after the end-of-year test – the 
estimation of predicted student scores and teacher value-added occurs simultaneously. This must be 
the case for a number of reasons, most notably to protect teachers and the district from 
unanticipated events that may occur over the course of the year. BCPS has explained the timing 
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problem to teachers by focusing on the possibility of these events and providing concrete examples, 
such as the aforementioned possibility that the end-of-year test will have surprising and/or 
undesirable properties. Without the ability to predict these events into the future it is not possible to 
provide accurate ex ante predictions for students. For BCPS staff, this response has proved to be 
more effective than simply telling teachers that scores are not available. Through use of examples, 
teachers recognize that it is in their best interest that predicted scores for students are not 
formulated until after the year is complete. 
Extending Teacher Concerns to Other Evaluation Components 
The primary purpose of this paper is to identify and discuss common questions raised by 
teachers about value-added. We focus on value-added because it has garnered the most attention 
from teachers in BCPS. However, we also note that some of the issues raised by teachers in the 
context of value-added are also likely to apply to other components in combined measures of 
teaching effectiveness.   
Currently, the main concerns about measures of professional practice voiced by teachers in 
BCPS apply to the consistency of observational ratings among principals. BCPS has responded to 
these concerns by implementing an observer certification program. The program requires principals 
to watch three or more sample videos and rate teachers according to the evaluation rubric, known as 
the Instructional Framework. Principal ratings must meet minimum standards for alignment with 
pre-determined rankings for each video in order to be able to observe teachers. 
While the observer certification program is designed to address teachers’ current concerns, it 
is reasonable to expect that in the future teachers may wish to apply some of the principles 
embedded in the value-added measures to the observational measures, such as their conditional 
nature. To date, we are not aware of a single district or state education agency in the United States 
that has implemented a conditional measure of observational teaching performance. That is, teacher 
observation scores do not account for student or schooling circumstance. In this way, they are more 
like the uncontrolled Maryland achievement metric (M-TAI) than the BCPS value-added model.  
It is beyond the scope of the present study to empirically examine the consequences of the 
unconditional nature of teachers’ observational performance scores. However, recent evidence 
indicates that there are systematic differences in observation scores across teachers working in 
different environments (Whitehurst, Chingos, & Lindquist, 2014). Over time, these systematic 
differences will become more apparent and decisions about how to handle them will need to be 
made by administrators. Based on the questions and concerns raised by teachers in BCPS about 
value-added, we expect teachers to favor conditional measures of observational performance. The 
determination of whether and how to implement a conditional observation metric would benefit 
from additional research. Compared to the vast research literature on value-added, the empirical 
literature on observational and other, non-VAM-based measures of teaching performance is thin 
(with much of the evidence coming from the MET project – e.g., see Kane & Staiger, 2012; Mihaly 
et al., 2013). 
Concluding Remarks 
The current study examines feedback about value-added performance measures from 
teachers and principals in Baltimore City Public Schools. BCPS has adopted a local teacher 
evaluation model that deviates from Maryland’s default state model in an effort to account for local 
district context and control for student characteristics when evaluating the performance of 
personnel. We document specific questions and concerns raised during the field testing and 
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implementation of the BCPS value-added model, which is used as one component in a larger 
“combined measure” teacher evaluation system.   
Key teacher concerns in BCPS include accounting for student characteristics, addressing 
student attendance, controlling for local events that may impact achievement, and explaining the 
lack of availability of ex ante student-performance predictions. Policymakers and researchers working 
with district and state education agencies may benefit from incorporating this stakeholder feedback 
into value-added models and the discussions that surround them. This has the potential to increase 
teacher engagement and help promote the sustainability of evaluation systems that can be useful for 
improving instruction. 
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